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Abstract 
The present study attempts to investigate the effect of synectics and brainstorming on 3rd grade students’ development of creative 
thinking on science. In this regard, some 196 3rd grade students (99 males and 97 females) were selected using multistage random 
sampling, and then, they were divided into 3 groups each of which was taught science using synectics, brainstorming and 
traditional teaching method, respectively. Also, Torrance test of creative thinking (TTCT) (1966) was used to assess students’ 
creativity. Research methodology is of an experimental design with pretest and posttest and also with TTCT used prior to and 
after teaching. In addition, data analysis was carried out based on descriptive and inferential statistics and covariance was used to 
assess the effect of teaching methodology on creativity. The results show that, compared to traditional teaching method, synectics 
and brainstorming promote more creativity development, while the former has more significant effect. Also, the results show 
consistency with those of previous studies and support the importance of using new teaching methodology to increase students’ 
capabilities. 
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1.Introduction 
 
Creativity is a trait which may be newly defined in terms of capability of creative thinking (Strenbery 1998, quoted 
from Westen 2002:15). Torrance (1998) defines creativity as showing sensitivity to problems, shortcomings, 
knowledge gap, inconsistencies, looking for solutions, forming hypotheses on  shortcomings, testing and retesting 
such hypotheses, and finally, reaching conclusions (quoted from Aggarwal. J.C. 1995: 420). 
All science and art and human civilizations are products of creativity. Scientists speak of the modern age as “age of 
creativity and innovation” and consider creativity as pivot of progress in the 21 century.  
Based on Torrance studies (1962), creativity is a progression until the age of 10. After that, it becomes inhibited for 
environmental reasons. Bloom (1965) and Torrance (1974) believe that traditional educational system is of 
paramount importance as far as hindrance of students’ learning process and creativity development is concerned. 
Therefore, considering determining factors behind creativity is of overriding importance in creativity development. 
Psychologists claim that numerous factors including intelligence, personality traits and intrinsic motivation affect 
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creativity development. Previous studies focus on synectics and brainstorming as effective methods for creativity 
development. Torrance (1979) attaches crucial importance to the formation of synectics groups due to their special 
nature because he believes such groups to be highly capable of creative solution to problems. Alex Osborn (1988) 
thinks of brainstorming as one of the best group decision making methods. He believes that an individual in the 
group produces responses twice those by an individual alone. Variety is a rule of brainstorming which operates the 
creative part of brain so that it should dominate its judgmental thinking.  
1.1.Brainstorming Pattern 
Developed by Osborn, brainstorming is a group technique by which a teacher creates a disputable situation for 
students and asks them to produce as many solutions as they come up with, even if their solutions are not 
comprehensive or correct. Researchers who use such a technique encourage students to produce solutions. Finally, 
they will have their self-expression (Saif 1382).  
1.2.Synectics Pattern 
ng is 
developed through using similes and metaphors: a) comparing different thoughts, b) connecting irrelevant matters, 
c) developing creative thinking (Joyce etal. 2000).  
Despite extracurricular educational activities, there is still controversy over selecting a proper teaching method in 
some countries as far as creative thinking is concerned. The present study compares the effects of synectics and 
brainstorming on 3rd  
1.3.Research Variables 
Independent variable: teaching method including brainstorming, synectics and traditional method, 
Dependent variable: creativity, 
Control variable: education (3rd grade in elementary school). 
1.4.Research Question 
Is there a significant difference between brainstorming, synectics and traditional method in terms of their effect on 
 
In the present study,  
*creativity refers to the score obtained by subjects in the pictorial section of TTCT,  
*lessons planned by the teacher using brainstorming and synectics are taught to the subjects in 10 sessions. 
 
2.  Methodology:  
The present study was conducted in a quasi-experimental method with pretest and posttest. Its statistical population 
included all 3rd grade students of elementary school in Sanandaj in 2010. In addition, subjects were selected using 
multistage random sampling and divided into experiment and control groups: there were 3 groups each of which 
included at least 30 subjects; therefore, the statistical population of the study included 196 subjects (99 males and 97 
females). The research methodology can be outlined as follows: 
 
RE1     T1     X1     T2 
RE2     T1     X2     T2 
RC     T1     -     T2 
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Data collection was arranged using TTCT (1966) and in addition to descriptive statistics, inferential statistics (with 
t-test for dependent groups and one-way analysis of variance (ANOVA)) was used to perform data analysis. 
3. Findings 
In synectics, mean pretest and mean posttest are 120.7813 and 134.3281, respectively. In brainstorming, mean 
pretest and mean posttest are 120.7971 and 129.1594, respectively 
Table 1. Scores for Standard Deviation, Mean& Modified Mean in TTCT regarding Teaching Methods 
IndexGroup  
 
Subjects Standard deviation mean modified mean 
Traditional teaching method 63 3.66373 118.1111 118.575 
brainstorming 69 6.30971 129.1594 128.938 
synectics 64 5.31561 134.3281 134.110 
total 196 8.48493 127.2959 127.2959 
Table 2. Results for Test of Covariance Analysis for Assessing the Effects of 3 Teaching Methods on Creativity 
Source of variation Degree of freedom Sum of squares Mean square F Level of 
significance 
Pretest (dependent variable) 
group 
error 
total 
1 
2 
192 
196 
345.192 
7564.175 
4974.386 
3190072.000 
345.192 
3782.087 
25.908 
13.324 
145.980 
.000 
.000 
 
The tables show that there is a significant difference between scores obtained by the 3 groups after the modification 
of pretest scores as far as creativity is concerned. Also, table 1 shows a significant difference between the scores 
achieved by all groups on TTCT. Furthermore, according to table 2, calculated F (145.98) with degree of freedom 
(2.192) is greater than F and is significant (p<0.01). Therefore, there is a significant difference between the 3 
teaching methods in terms of their effects on creative thinking.  
LSD test was used to determine if there is a significant difference between all groups. 
Table 3. LSD Test for Comparing Scores of Creativity in Terms of Teaching methods 
       index group                        Mean difference Level of significance 
Traditional-brainstorming 10.363 .000 
Traditional-synectics 15.535 .000 
Brainstorming-synectics 5.172 .000 
Table 3 shows that there is a significant difference of 10.36, 10.54 and 5.17 between traditional method and 
brainstorming, traditional method and synectics, and brainstorming and synectics, respectively, in terms of their 
effects on creative thinking (p<0.01).  
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4. Discussion 
The findings show that synectics is the best of all the methods and brainstorming is more efficient than traditional 
teaching method as far as development of creative thinking is concerned. Therefore, there is a necessity for teacher-
centered and recall systems in schools to be transform
why educational systems adopt synectics as a prescribed method. Finally, teachers should be educated enough about 
how to implement this method. 
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